A series of 5-arylhydrazono-1,2,5,6-tetrahydro-1,4-dialkyl-2,6-dioxopyridine-3-carbonitriles 4 has been prepared and reacted with elemental sulfur to yield the thieno[3,4-c]pyridine-4,6-dione 5. Reaction of 5 with dimethyl acetylenedicarboxylate afforded arylazoisoquinolines 7. Condensation of 4 with dimethylformamide dimethylacetal afforded pyrido[3,4-c]pyridazine-5-carbonitrile 9.
Introduction
The reaction of alkylheteroaromatic carbonitriles with elemental sulfur seems to be an interesting route for the synthesis of condensed aminothiophenes. This methodology has been utilized by Elnagdi et al. [1] [2] [3] [4] [5] [6] [7] [8] and Döpp et al. 9, 10 as precursors to thienopyridazines, thienocoumarines and thienoquinolines, which were subsequently reacted with dienophiles yielding benzofused heteroaromatics. The scope of this approach for the synthesis of phthalazines as well as condensed benzopyrans has been defined by the recent work of Döpp and coworkers as well as Elnagdi et al. (Scheme 1). 7, 8 Another approach also utilized by Elnagdi et al. 7 to synthesis condensed azines V, is by condensation of I with dimethylformamide-dimethylacetal and subsequent treatment of the formed enamine IV with primary aromatic amines. 
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Scheme 1
It seemed of value to determine if these approaches can be extended to constitute a new general route to aminoarylazoisoquinoline 7 starting from the readily obtainable 3. Compound 3 is prepared by reacting a mixture of 3-oxoesters 1 with cyanoacetamides 2 (which are prepared insitu by reacting ethyl cyanoacetate with primary amines) either in microwave equipment or by reflux. Both methods afforded 3a-c in excellent yields. Synthesis of compounds 3a-c have been reported earlier in the literature by refluxing a mixture of 1 and 2 in absence of solvent (Scheme 2).
11 Compounds 3 could be readily coupled with aromatic diazonium salts to yield the corresponding arylazo derivatives 4a-d (Scheme 2). 
Scheme 2
Compounds 4a-d reacted smoothly with sulfur either in microwave equipment or via reflux in dioxan in the presence of piperidine to afford the thienopyridines 5a-d in good yields (Scheme 3). 
Scheme 3
Reaction of 5d with dimethyl acetylenedicarboxylate afforded arylazoisoquinoline 7 (Scheme 4). Attempts to add other dienophiles resulted in the formation of 4. 
. 1,4-Diethyl-2,6-dioxo-1,2,5,6-tetrahydropyridine-3-carbonitrile (3b). Compound 3b was obtained from ethyl cyanoacetate (1.13 g, 1 mmol), ethylamine (0.45 g, 1 mmol) and methyl propionoylacetate (1.30 g, 1 mmol), in a way similar to that described for synthesis of 3a, white powder, yield 1.69 g (88%), mp. 219-20 ºC. Anal. Calcd. for C 10 
1,4-Diethyl-2,6-dioxo-5-(phenylhydrazono)-1,2,5,6-tetrahydropyridine-3-carbonitrile (4c).
Compound 4c was obtained from compound 3c (2.4 g, 10 mmol) and aryldiazonium chloride (10 mmol), in a way similar to that described for synthesis of 4a, orange crystals, yield 2.6 g (88%), mp. 207-09 ºC. Anal. Calcd. for C 16 Benzyl-4-methyl-2,6-dioxo-5-(phenylhydrazono)-1,2,5,6 -tetrahydropyridine-3-carbonitrile (4d). Compound 4d was obtained from compound 3d (10 mmol) and aryldiazonium chloride (10 mmol), in a way similar to that described for synthesis of 4a, yellow crystals, yield 3.1 g (90%), mp. 
1-
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3-Amino-5-benzyl-1-methyl-7-(phenylhydrazono)-7H-thieno[3,4-c]pyridine-4,6-dione (5a)
Method A. To a suspension of compounds 4a (3.58 g, 10 mmol) in dioxan (2 ml), elemental sulphur (0.32 g, 10 mmol) and few drops of piperidine were added. The reaction mixture was refluxed for 8 hours and then poured onto water. The solid product, so formed, was collected by filtration and crystallized from ethanol as red crystals. Method B. To a suspension of compounds 4a (3.58 g, 10 mmol) in dioxan (2 ml), elemental sulphur (0.32 g, 10 mmol) and few drops of piperidine were added. The reaction mixture was irradiated in focused microwave at 150 Watt, 200 ºC for 5 minutes and then poured onto water. The solid product, so formed, was collected by filtration and crystallized from dioxin, red crystals; yield 3.12 g (80%), mp. 
3-Amino-5-ethyl-7-[(4-methoxyphenyl)hydrazono)]-1-methyl-7H-thieno[3,4-c]pyridine-4,6-dione (5b).
Compound 5b was prepared from compound 4b (3.26 g, 10 mmol) and elemental sulphur (0.32 g, 10 mmol), in a way similar to that described for synthesis of compound 5a, red crystals; yield 3.04 g (85%), mp. 
3-Amino-5-ethyl-1-methyl-7-(phenylhydrazono)-7H-thieno[3,4-c]pyridine-4,6-dione (5c).
Compound 5c was prepared from compound 4c (2.96 g, 10 mmol) and elemental sulphur (0.32 g, 10 mmol), in a way similar to that described for synthesis of 5a, red crystals, yield 2.62 g (80%), mp. -2-benzyl-1,3-dioxo-4-(phenylhydrazono)-1,2,3,4 -tetrahydroisoquinoline-6,7-dicarboxylic acid dimethyl ester (7). A mixture of dimethyl acetylenedicarboxylate (10 mmol) and 5d (3.76 g, 10 mmol) in dioxan (5 ml) was irradiated in focused microwave equipment at 250 Watt, 210 ºC for 15 minutes. The reaction mixture was evaporated then washed with ethanol. The solid product, so formed, was collected by filtration and crystallized from dioxan as brown powder; yield 3.21 g (66%), mp. 
